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CLAIMS 



s 1. A method of fabricating an electronic device formed on a semiconductor 
wafer, comprising the steps of: 

forming a layer of a first material in a fixed position j^dative to the wafer, 
wherein the first material has a dieloctymcons'ant less^lian 3.6; 

forming a photoresist layer m ^ff^^6sihor\ relative to the layer of the first 
material; 

forming at least^^<^-d through the layer of the first material in response to the 
photoresist layer^nd 

ubjp^rtnv, Lht? semiconductor wafer to a plasma which incorporates a gas which 
tes hydrogen r.o as to remove the photoresist layer. 



/ 2. The method of claim*!: 

wherein the step of forming at least one void further forms a polymeric residue in 
response to the photoresist layar; and 

further comprising the step of removing the polymeric residue. 

3. The method of claini^> r herein.the step, of removing the polymeric resfdue" 
^mprises-subjecHng the semiconductor wafer to a wet etch chemistry. 

4. The method of clairnr 3 and further comprising the step of subjecting the 
semiconductor wafer to an annexing step to remove any excess fluid from action of the 
wet etch chemistry on the semiconductor wafer. 

5. The method of claim 4 wherein the annealing step comprises subjecting the 
semiconductor wafer to a plasma which incorporates a mixture of hvdrogen and nitrogen. 

6. The method of claim 5 wherein the mixture includes no more than 40% 
nitrogen. 
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7. The method of claim 2 wherei^the step of removing the polymerkj^esi^i^e 

"a combination of dilute hydrofluoric acid 



comprises subjectin g the 
_and~an organic acid. 



8. The method of claim 7 wherein the organic acid comprises dilute citric 



acid. 



9. The method of claim 8 wherein the dilute citric acid is diluted with 
deionized water at a ratio between 1:50 to 1:250. 




10. The method of clairr^ wherein the organic acid comprises dilute acetic 
acid. / 



11. The method^ of claim 8 wherein the dilute acetic acid is diluted with 
tioon 



deionized water at a ratio on the order of l :200. 



12. Th^ method of claim 7 wherein the organic acid comprises oxalic acid. 



13. / The method of claim 7 wherein the dilute hydrofluoric acid is diluted with 
deionize^water at a ratio between 1:500 to 1:1,000. 

A\jP. \ 14. The method of claim 2 wherein the step of remoymgjfte^iQlyj^ 

m / ~— - — — — 

y semiconductor wafer to a dry plasma. 

15. The method of claim 2 wher^Ln the step of removing the polymeric residue 
comprises subjecting the semiconductor ^afeiyto a mixture of hydrogen, oxygen, and 
fluorine. 



/ 



/ 



/ 
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16. The method of clafm 15 
wherein the hydrogen in 
from a group consisting of H2, 

wherein the fluorine in 
from a group consisting of CF4, 



n:t 3 , 



the mixture is provided from a hydrogen source selected 
3, N2H2, H 2 S, and CH4; and 
he mixture is provided fjom a fluorine source selected 
6, CHF 3 , CH 2 F 2 , SF 6 , CH 3 F, and NF 3 . 



C 2 F 



17. The method of claim 15 wherein the mixture further comprises an inert gas. 



18. The method of claim 17/wherein the inert gas is selected from a group 
consisting of nitrogen, argon, xenon, Mlium, and neon. 



19. The method of claim 2 whereifi 
'comprises subjecting the semiconductor waf$r 
approximately 2-20% oxygen and approxima 



the step of removing the polymeric residue 
to a mixture of at least 50% hydrogen, and 
l ely 2-6% fluorine. 



er~i 



20. The method of c laim 2 wher 
comprises subjecting the semiconductor \v 
approximately 10-15% N 2 , approximately 2-7 j 



af e: 



the step of removing the polymeric residue 
r to a mixture of approximately 80% NH3, 
■> 0 2 , and approximately 2-6% CF4. 



21. The method of claim 1 wherem the hydrogen is provided from a hydrogen 
source selected from a group consisting of fh. f NH 3 , N 2 H 2 , H 2 S, and CH4. 

22. The method of claim 1 u 
wherein the gas comprises a/mixture of gases; and 
wherein the mixture includes at least 50% hydrogen. 



23. The method or claim 22 wherein the mixture of gases further includes a 



diluent. 
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24. The method of claim 23 wherein the diluent is selected from a group 
consisting of nitrogen, argon, helium, neon, and xenon. 



25. The method of claim 23: 

wherein the diluent comprises nitrogei^ and 

/ 

wherein the mixture comprises 20% 0r less of the nitrogen. 

/ 

26. The method of claim 1 : / 

wherein the gas comprises a mixture of gases; and 

wherein the mixture includes approximately 80% NH3 and 20% N2. 



27. The method of claim 1 wherein the first material comprises a carbon- 
containing oxide. 

/ 

/ 28. The method qi claim 1 wherein the first material comprises fluorinated 
silicon glass. / 

6 / 

/ 

/ 

/ 29. The method of claim 1 wherein the first material has a dielectric constant 
less than 2.8. / 



/ 



/ 



20 



TI-29811 



PATENT 



30. A method of fabricating an electronic device /ormed on a semiconductor 
wafer, comprising the steps of: / 

forming a layer of a first material in a fixed position relative to the wafer, 
wherein the first material is reactive with oxygen plasr^ia; 

forming a photoresist layer in a fixed positior/relative to the layer of the first 
material; / 

forming at least one void through the laye/ of the first material in response to the 
photoresist layer, wherein the step of forming e\k least one void further forms a 

polymeric residue in response to the photoresist layer; 

/ 

subjecting the semiconductor wafeoto a plasma which incorporates a gas which 



includes hydrogen so as to remove the photoresist layer; and 

removing the polymeric residueyby subjecting the semiconductor wafer to a wet 
etch chemistry. / 

j 

31. The method of claim 30 wherein the step of removing the polymeric 

residue comprises subjecting thfe semiconductor wafer to a combination of dilute 

/ 

hydrofluoric acid and an organi^acid. 

/ 

/ 

32 The method 4i claim 31 wherein the organic acid comprises dilute citric 
acid. / 



acid. 



acid. 



/ 

33. The method of claim 31 wherein the organic acid comprises dilute acetic 

/ 
S 

i 

i 
I 

34. The method of claim 3 1 wherein the organic acid comprises dilute oxalic 

/ 

/ 



35. T?he method of claim 30 wherein the hydrogen is provided from a 
/ 

hydrogen sou^fce selected from a group consisting of H 2 , NH 3 , N 2 H 2 , HiS, and CH 4 . 
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36. The method of claim 30: 

wherein the gas comprises a mixture of ga'ses; and 

wherein the mixture includes at least 50$ hydrogen. 

/ 
f 

37. The method of claim 36 wherein the mixture of gases further includes a 
diluent. / 

/ 

38. The method of claim 37f wherein the diluent is selected from a group 
consisting of nitrogen, argon, helium, neon, and xenon. 

/ 

39. The method of claim $7: 

I 

wherein the diluent comprises nitrogen; and 

wherein the mixture comjfrises 20% or less of the nitrogen. 
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40. A method of fabricating an electronic deylce formed on a semiconductor 
wafer, comprising the steps of: 

forming a layer of a first material in a fixed p/sition relative to the wafer, 
wherein the first material is reactive with oxygen plasma; 

forming a photoresist layer in a fixed position relative to the layer of the first 
material; j 

forming at least one void through the^layer of the first material in response to the 
photoresist layer, wherein the step of forming at least one void further forms a 
polymeric residue in response to the phoj^resist layer; 

subjecting the semiconductor w/fer to a plasma which incorporates a gas which 
includes hydrogen so as to remove the f iphotoresist layer; and 

removing the polymerip^esi^due by subjecting the semiconductor wafer to a dry 
plasma. j V — ~ 

/ / 

41. The method] of /claim 40 wherein the step of removing the polymeric 

l / 

residue comprises subjecting jflie semiconductor wafer to a mixture of hydrogen, oxygen, 

|/ / 
and fluorine. | / 

\ / 

V. S 

/ \ / 

42. The method oPelaim 41. y 

wherein the hydrogen in the mixture is provided from a hydrogen source selected 
/ 

from a group consisting of H 2 , NH 3 , N2H2, H 2 S, and CH 4 ; and 



wherein the/fluorine in the mixture is provided from a fluorine source selected 
from a group consisting of CF 4 , C 2 F 6 , CHF 3 , CH 2 F 2/ SF 6 , CH 3 F, and NF 3 . 



43. Jhe method of claim 41 wherein the mixture further comprises an inert gas. 

/ 
/ 

44. * The method of claim 43 \\dierein the inert gas is selected from a group 



consisting^ nitrogen, argon, xenon, helium, and neon. 
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45. The method of claim 40 wherein the ^itep of removing the polymeric 
residue comprises subjecting the semiconductor w^fer to a mixture of at least 50% 
hydrogen, and approximately 2-20% oxygen and approximately 2-6% fluorine. 

/ 

46. The method of claim 40 wherein the step of removing the polymeric 
residue comprises subjecting the semiconductor wafer to a mixture of approximately 80% 
NH 3/ approximately 10-15% N 2/ approximately 2-7% 0 2/ and approximately 2-6% CF 4 . 



47. The method of claim 40: / 

/ 

wherein the gas comprises a njixture of gases; and 

/ 

wherein the mixture includes at least 50% hydrogen. 

48. The method^ of cJaim 47 wherein the mixture of gases further includes a 
diluent. 

" / 



49. The methd^ of claim 48 wherein the diluent is selected from a group 
consisting of nitrogen, argon, helium, neon, and'xenon. 

/ \ 



/ v 

50. The method of claim 48: 



L 

wherein th4 mixture comprises 20% or less of the nitrogen. 



wherein the^fliluent comprises nitrogen; and 



* * * * 
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